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Hormone-Receptor Mediated Selective Destruc-
t ion of Cultivated Murine Mela noma Cells by a 
Melanotropin-Daunomycin Conjugate. JANOS M. 
VARGA. NoRITAKE AsATO , SAuL LANDE , AARoN B. 
LERNER , Department of Dermatology, Yale Uni-
versity School of Medicine. New Haven. Connecti-
cut. 
We recent.ly found that melanotropin (MSH) 
binds to specific receptors at the surface of mouse 
melanoma cells, preferentially in the G-2 phase of 
the ceil cycle (PNAS, 71 0974) 1590). On prolonged 
incubation. a fluorescein-MSH conjugate is inter-
nalized and appears intracellularly in small vesi-
cles (PNAS. 73 (1976) 559). The same phenomenon 
has been demonstrated by electron microscopy 
with an MSH-Ferritin-Fluorescein conjugate. The 
fact that t hese conjugates of MSH are specifically 
recognized and internalized by melanoma cells of-
fers a possibility for specific, site-directed chemo-
therapy of melanomas. We have therefore as-
sumed that MSH-toxin conjugates might be specif-
ically recognized and internalized and thereby 
have a selective toxic effect on cells that d isplay 
MSH receptors on their surface. In order to test 
this hypothesis, a conjugate of melanotropin-dau-
nomycin was synthesized and purified. On a molar 
basis. the conjugate is about. three times more 
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toxic to melanoma cells than free daunomycin; in 
the same concentration range it is not toxic on 3T3 
fibroblasts . The toxicity and internalization ofthe 
conjugate can be counteracted by free melanotro-
pin. Free daunomycin is equally tcndc to mela-
noma and 3T3 cells; MSH has no effect on the 
action of the free toxin. We suggest that MSH-
receptor mediated specific recognition and inter-
nalization of MSH-daunomycin by melanoma cells 
is the basis of the selective cytotoxicity. 
Synergistic Inhibition of Growth of Melanoma 
Cells by a-Melanocyte Stimulating Hormone 
and Theophylline. MICHAEL M. WICK. Sidney 
Farber Cancer Institute. Harvard Medical School , 
Boston. Massachusetts. 
S-91 Cloudman melanoma is susceptible to 
growth inhibition by a-melanocyte stimulating 
hormone (a-MSffi in vitro. We report that the 
combination of a-MSH and theophylline causes a 
marked synergistic increase in growth inhibition 
and cellular differentiation with a consequent loss 
of tumorigenicity. 
Experimental cultures of S-91 melanoma were 
exposed for three days to a -MSH (0.01 mM) and 
theophylline 0.0 mM). Growth inhibition was de-
termined by comparison to non-treated controls. 
There was a 34% inhibition of growth for a-MSH 
treated cells which was increased to 86% by addi-
tion of theophylline. Enhancement of cellular dif-
ferentiation following a-MSH and theophylline 
treatment was reflected by a 10- and 234-fold in-
crease in melanin content and tyrosinase activity 
respectively. Furthermore, treated cells (5 x Hfil 
were no longer tumorigenic when reinjected into 
BDF mice, while untreated cells yielded tumors in 
80%: of animals. Synergy was selective since non-
melanocytic control cells, mouse fibroblast L-929 
and Chinese hamster ovary, did not exhibit poten-
tiation of the theophylline effect by a-MSH. 
Combination of highly selective a-MSH with 
potent phosphodiesterase inhibitors may permit 
selective action against malignant melanoma. We 
are currently investigating both in vivo and clini-
cal implications of these results. 
Identification of Soluble Cell-Surface Human 
Melanoma Antigens. JEAN-CLAUDE BYSTRYN. De-
partment of Dermatology, New York University 
School of Medicine, New York, New York. 
Present methods of measuring tumor antigens 
cannot readily identify those originating from cell-
surlaces once the antigens are solubilized, and 
thus restrict their isolation and characterization. 
To circumvent these problems, macromolecules 
including melanoma-associated antigens (MAA> 
on the surface of human melanoma cells in culture 
were radioiodinated by the lactoperoxidase tech-
nique which labels only cell-surface molecules. 
The cells were solubilized in nonionic detergent. 
MAA were identified by a quantitative double an-
tibody-antigen binding assay using rabbit antime-
lanoma serum, exhaustively absorbed with nor-
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mal human placenta. Detergent lysis solubilizec 
9511i of the labelled macromolecules. Approxi· 
mately 8% of this radioactivity. presumably MAA 
was bound specifically by antimelanoma serum 
By contrast. antimelanoma serum bound specifi-
cally only 0.6-1.5% of the macromolecule associ· 
ated radioactivity on unrelated malignant cell~ 
labelled in a similar manner. Specificity was stud· 
ied by quantitative serum absorption. Two differ-
ent melanoma cell lines were equally effective in 
inhibiting specific binding of iodinated melanoma 
lysate. whereas 50-100 times more normal fresh 
lymphocytes, liver and spleen cells, cultured HeLa 
or colon adenocarcinoma cells and 8 times more 
cultured fetal cells were required to produce simi-
lar reductions in specific binding. 
These experiments demonstrate that cell-sur-
face human MAA can be solubilized and identi-
fied. These MAA are shared between melanomas. 
and are quantitatively and/or qualitatively differ-
ent from antigens on normal or malignant alloge-
neic tissues. Some are also present on fetal cells. 
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LECTURE 
Atherosclerosis- A Pro) iferative Oi ease Associ-
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Porphyria Cutanea Tarda in Multiple Family 
Members. ANTHONY V. BENEDETTO, JAMES S. 
TAYLOR. HENRY H. ROENIGK. JR., AND JAMES P. 
KusHNER. Department of Dermatology. Cleveland 
Clinic, Cleveland. Ohio, and Department of Hem-
atology and Oncology. University of Utah College 
of Medicine, Salt Lake City. Utah. 
Porphyria cutanea tarda CPCT) although classi-
fied as an acquired disease, has long been sus· 
pected as being an inherited disorder. Recently a 
defect in the activity of uroporphyrinogen decar-
boxylase (URODECARB) has been identified in 
hepatic tissue and in erythrocytes (RBC) of pa-
tients with PCT and in some of their family mem· 
bers. Symptomatic PCT has never been di~gnosed 
in family members other than in siblings. Fourty-
five conjugal and blood relatives of one kindred 
were examined for evidence of PCT. By using the 
assay of the RBC URODECARB activity. along 
with chromatographic analysis and quantitation 
of 24 hour urinary porphyrins, PCT was identified 
in 8 family members in three successive genera· 
tions. Four individuals were classified as having 
overt PCT. because of the following four criteria: 
(a ) photosensitive dermatosis; (b) excess amounts 
of urinary uroporphyrins; (c) chromatogram of uri· 
nary porphyrins characteristic for PCT; and (d) 
decreased activity of RBC URODECARB. Two in· 
dividuals demonstrating the criteria (b), (c), and 
(d) were classified as having subclinical PCT, and 
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two individuals with (d) only were classified as 
having latent PCT. This study provides evidence 
that PCT is a familial disease, and may be ex-
pressed as an overt, subclinical or latent disorder, 
found in multiple family members in multiple gen-
erations. 
Contracti le Proteins from Guinea Pig Epider-
mis: Isolation of Myosin. GoPAL M. BfiATNAGAR 
AND IRWIN M. FREEDBERG , Department of Derma-
tology, Harvard Medical School and Beth Israel 
Hospital, Boston, Massachusetts. 
Motility is a basic characteristic of mammalian 
epidermal cells which is enhanced during wound 
healing. Because of the importance of this motility 
in both normal and pathologic epidermis, we have 
undertaken studies of the contractile proteins in 
this tissue. Guinea pig epidermis has been ex-
tracted with Tris-HCl, pH 7.8, containing sucrose, 
ATP, CaCl~ and dithiothreitol. When resolved on 
SDS- polyacrylamide gel electrophoresis, the ex-
tract, shows multiple protein bands with apparent 
molecular weights ranging from 10,000 t.o 250,000. 
Several bands, including those con-esponding to 
actin, actin-binding protein and t he heavy chain of 
myosin, are prominent. 
An actomyosin complex can be precipitated from 
the solubilized extract by addition of 75 mM KCl 
and 2 mM MgCl2 and a number of low molecular 
weight proteins remain associated with the com-
plex. The complex can be dissociated with high 
ionic-strength buffer containing KI and ATP and 
fractionated by gel filtration on a Bio-gel A-15 
column. Three protein peaks are resolved: acto-
myosin at the void volume. purified myosin in the 
second peak and actin and uncharacterized 30,000 
and 13.000 molecular weight proteins in the third 
peak. 
Epidermal myosin has characteristics similar to 
those of muscle myosin. It has K +-CaH- ATPase 
activity and traces ofMgH ATPase activity. Mus-
cle actin activates epidermal myosin Mg2+ ATPase 
activity 2-fold. In the presence ofMgH, the protein 
aggregates to form filaments. The myosin polypep-
tide is indistinguishable in size from that of the 
heavy chain of muscle myosin (molecular weight 
220.000). Two light chains of 16,000 and 14,000 can 
also be identified on SDS-polyacrylamide gels. 
Suction Blister Studic:' in Epidc:'rmolysis Bul-
losa. RoBERT A. BRIGGAM AN , PHILIP MEADOR. 
AND CLAYTON E. WHEELER. JR. , Department of 
Dermatology. University of North Carolina. 
Chapel Hill , North Carolina. 
The purpose of this study is to evaluate the use 
of suction blister time as a measurement of the 
blistering tendency in various types of epidermo-
lysis bullosa. Suction blister times were measured 
by a standardized procedure using the Dermovac'l 
suction blister device in the mid-abdominal area. 
Patients with epidermolysis bullosa were classi-
fied according to clinical features , inheritance pat-
tern, and electron microscopic findings into the 
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following groups: junctional bullous dermatosis 
(epidermolysis bullosa hereditaria letalis - JBD), 
epidermolysis bullosa dystrophica-recessive (EBD-
R), epidermolysis bullosa dystrophica-dominant 
inant (EBD-D), epidermolysis bullosa simplex 
(EBD-D), epidermolysis bullosa simplex (EBS), 
and Weber-Cockayne Syndrome (W-0). Suction 
blister times are presented below: 
Mean Range(mins) n (SubjectsJ n(Measure-(mins) ments) 
Normal 90 48-135 14 33 
JBD 11 5-23 9 67 
EBD-R 30 12-58 10 118 
Suction blister times of patients with EBD-D, 
E BS, and W-0 were within normal limits. In order 
to identify heterozygous carriers of EBD-R and 
JBD, suction blister t imes were measured in unaf-
fected parents. Suction blister times were found to 
be within the normal range indicating that the 
heterozygous state could not be identified with this 
technique. Suction blister times correlate well in 
EBD-R and JBD with the other features used to 
classify these entities, particularly electron mi-
croscopy. Measurement of suction blister times is 
a useful adjunct in the assessment of these dis-
eases. 
New DNA Synthesis during Repair of Psora-
len-DNA Photoadducts. D. M. CARTER AND M. 
PAN , Department of Dermatology. Yale Univer-
sity School of Medicine, New Haven, Connecticut. 
Xeroderma pigmentosum (XP) cells CRL 1166 
lComp. Grp. C l are photosensitive to psoralens. 
They are defective in dimer excision but they do 
excise cross-links produced by psoralens and UV 
light as shown by sedimentation patterns in alka-
line sucrose of tritiated DNA from labeled cells. 
Using two lines of fibroblasts (XP CRL 1166 and 
normal CRL 1295) we compared the size of newly 
synthesized DNA in cells containing psoralen-
DNA cross-links with that in untreated cells. 
After exposure to trimethyl psoralen <TMP, 2 x 
lO -; M ) and UV -A (0.6 J /em~. 365 nm l. cells re-
ceived a pulse with :1HTdR for 1 hr and were 
further cultivated (chased) in unlabeled media for 
up to 48 hr. At different times, cells were lysed on 
5-23o/c alkaline sucrose gradients and centrifuged 
for 2.5 hr (27K). Fractions were collected and 
counted for radioactivity due t.o tritium. Regard-
less of whether they contained TMP cross-links, 
when either cell type was harvested immediately 
after the pulse, the counts were recovered in a 
peak located near the top of the gradient. From 
untreated normal cells after a 1-hr chase, counts 
were recovered in a faster sedimenting position, 
identiclil with that of control DNA. From normal 
cells containi ng TMP-DNA cross-links, counts did 
not appear in the control position until after a 23-
hr chase. From XP 1166 cells, with or without 
cross-links, counts were not recovered in the con-
trol position until after a chase period of 40 hr. 
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Although postreplication repair is implicated in 
repair of TMP-DNA cross-links results were not 
substantially affected by the addition of caffeine (3 
mM) during the chase period. These data suggest 
that for XP 1166 the defect in repairing psoralen-
DNA photoadducts is in the synthetic processes 
that convert small segments of DNA to those of 
normal size. 
Local Versus Systemic Effect of Methotrexate 
on Hairless Mouse Epidermal DNA Synthesis. 
NEIL DELAPP, DONNA DIECKMAN AND FRANK 
SKREKO, Department of Physiology, Eli Lill.v and 
Company. Indianapolis, Indiana. 
The purpose of this study was to compare the 
direct effect of methotrexate (MTX) in vitro on 
epidermal DNA synthesis with that resulting from 
systemic administration of the drug. For in 
vitro studies 5 x 5 mm pieces of full thickness 
dorsal skin were incubated for 2 hr with 1 J.~.Ci/ml 
3H-deoxycytidine (CdR) in the presence or absence 
of 5 x 10-" M MTX. Incubations were stopped by 
heating the samples at 60°C for 3 min and epider-
mis was scrapped from each skin piece. For the in 
vivo study, mice were injected at zero time with 
0.25 mg MTX in saline (controls received saline 
alone) followed 3 hr later by injection of 5 1-1-Ci of 
3H-CdR. Two hours after injection of the labeled 
precursor the mice were sacrificed and epidermis 
was obtained from dorsal skin samples by the 
heating method. DNA was obtained from acid-
insoluble fractions of epidermal homogenates by 
the Schmidt-Thanhauser technique and was enzy-
matically degraded to its constituent deoxynucleo-
sides. Deoxynucleosides were resolved by chroma-
tography on CM-cellulose columns and the specific 
activities of the thymidine (TdR) and CdR peaks 
resulting from 3H-CdR incorporation into DNA 
were determined. 
In the systemically treated mice, MTX caused a 
significant 65% inhibition oC:'H-CdR incorporation 
into DNA-TdR as well as a 59% inhibition of incor-
poration into DNA-CdR. In contrast, under in vi-
tro conditions, incorporation into TdR was signifi-
cantly inhibited by 70% but no inhibition of up-
take into DNA-CdR was observed. These results 
indicate that MTX blocked DNA synthesis in vivo 
but not in vitro and suggest that the systemic 
effect ofMTX on skin may involve a more complex 
mechanism than direct action on epidermal cells. 
Intraepidermal Cell Surface Ultrastructure Re-
vealed by Cleavage with the Staphylococcal Ex-
foliatin. PETER M. ELIAS AND Tooo E. LEMPERT, 
Department of Dermatology , University of Cali-
fornia School of Medicine, San Francisco, Califor-
nia. 
The study of intraepithelial cell surfaces has 
been hampered by the nonavailability of gentle, 
chemical methods of cel1 dispersion. Enzymes, 
e.g. , trypsin, and chela tors. e.g .. EDTA, drasti-
cally alter the fine structure of keratinocytes, ne-
gating possible analysis of surface structure. In 
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contrast, the staphlococcal exfoliatin (ET), which 
produces midepidermal clefting in susceptible spe-
cies (J Invest Dermatol 66:80, 1976), cleaves inter-
cellular spaces without injury to adjacent cells (J 
Invest Dermatol 65:501, 1975). We studied the in-
traepidermal surface topography in neonatal mice 
treated with highly purified ET by scanning elec-
tron mkroscopy (SEM) in thin sections and in 
surface replicas prepared for transmission electron 
microscopy (TEM). After dehydration of fixed tis-
sues, platinum-carbon replicas of critical point 
dried tissues were prepared for both SEM and 
TEM. On SEM the cell surface was smooth, but 
dotted by a sea of randomly spaced microvillae of 
approximately equal height. On TEM the cell sur-
faces were smooth. but undulated much more. 
Desmosomal particle aggregates formed hemi-
spherical mounds which protruded into the inter-
cellular space. Both their size (9-10 nm) and ran-
dom spacing con-elate with their known intra-
membranous organization as revealed on freeze-
fracture . We conclude that (a) utilization of the 
staphylococcal ET provides a novel , gentle method 
for the study of intraepidermal cell surface fine 
structw·e and (b) intercalated membrane particles 
of desmosomes extend through the external mem-
brane leaflet into the intercellular space. 
Macrophage-Mediated Dt•struction of Mouse 
Melanoma cells in Vitro. KENT L. ERICKSON AND 
FUNAN Hu, Department of Human Anatomy, 
University of California. Davis, California. and 
Department of Cutaneous Biology. Oregon Re-
gional Primate Research Center . Beaverton . Ore-
gon. 
Thioglycollate induced peritoneal macrophages 
(PM) from melanoma (P/51)-bearing mice (lM) or 
nontumor-bearing animals <CMl were cultured 
with P/51. blocked P/5]. or syngeneic tumor cells 
(EL-4) to determine: the surface characteristics of 
PM during interaction and destruction of target 
cells. the specificity of cytotoxicity. and the ability 
of PM to attack P/51 cells after surface antigens 
were blocked. Effector and target cells were cul-
tured for 1. 2. 3. 18. and 24 hr and processed for 
scanning and transmission electron microscopy. PI 
51 cell antigens were blocked by absorbed rabbit PI 
51 antiserum. Cytostasis was assessed by the mea-
surement of 3H-thymidine incorporation by target 
cells. 
During a short period (up to 3 hr) of IM and P/51 
cell culture. the former extended filopodia and 
undulating ruffled membranes to the s utface of 
the target cell. These ftlopodia attached to the 
target cell membrane followed by movement of the 
macrophage until it opposed or migrated onto the 
surface of the target cell. At the point of contact 
neither IM nor P/51 surface membranes were visi-
ble. In the same time period CM did not exhibit 
the same behavior. Although with longer periods 
of culture (24 hr) both CM and IM began phagocy-
tosis of the target cells, IM were more cytostatic 
than CM. Blocking the P/51 antigens before cul-
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ture with PM did not appear to change the macro-
phage attachment to the target cells. These find-
ings indicate that the surfaces, particularly the 
filopodia of IM, are specifically sticky, that con-
tact-induced lysis is the initial mechanism of cyto-
toxicity, and that phagocytosis plays a minor part 
in cytotoxicity. In this study, IM appeared to de-
stroy syngeneic tumor cel1s sooner than CM 
macrophages. 
Different Rates of Increase in Sister Chromatid 
Exchanges Promoted by Two Therapeutic Psor-
alens and UV-A, A. L. GAYNOR, AND D. M. 
CARTER, Department of Dermatology, Yale Uni-
versity School of Medicine. New Haven, Connecti-
cut. 
Of t he two clinicaLly useful photosensitizing 
psoralens, trimethyl-psoralen CTMPJ is more effec-
tive in promoting pigmentation in vitiligo, while 
8-methoxypsoralen (8-MOPJ is preferred in the 
photochemotherapy of psoriasis. Both agents, in 
the presence of UV light (UV -A. 365 nm l , cova-
lently bind to DNA forming cross-linking and sin-
gle-strand photo-adducts. We compared TMP and 
8-MOP with respect to their a bility to promote 
sister chromatid exchanges (SCEs) in human lym-
phocytes irradiated in vitro. Normal lymphocytes. 
cultivated for 24 hr. were exposed to UV light (1 
mwatt/cm2 ) in the presence of purified TMP or 8-
MOP. After further growth in the dark with 20 J.l.g/ 
ml bromodeoxyuridine for 48 hr, these cells were 
treated with colchicine and hypotonic solution, 
and fixed. Sister chromatids were differentially 
stained with Hoechst 33258 and Giemsa. For each 
experimental condition, 25-30 second generation 
metaphase cells were scored to determine the av-
erage number of SCEs per cell . Both TMP and 8-
MOP plus UV-A promoted SCEs. Cells exposed to 
6.46 x 10 7 M TMP and UV-A (0.9 J/cm~l had a 
more than 2-fold increase in SCEs as compared to 
untreated controls. The increase in SCEs was pro-
portional both to the concentration of TMP or 8-
MOP and UV-A dose. Neither UV-A a lone nor 
psoralen alone promoted SCEs. At equal concen-
trations of psoralen and identical UV exposure, 
the number of SCEs per cell increased more rap-
idly for TMP than 8-MOP. For example in cells 
exposed to one or the other psora] en at 3.2 x 1 o-; M 
and UV-A <0.9 J /cm2) . the SCEs/cell were 19.3 (8-
MOP) and 41. 1 (TMP) as compared to 8.2 for con-
trols. Different effects of these agents on various 
cell functions may relate to quantitative and qual-
itative differences in the photoadducts they form. 
Intraepidermal Nerve Endings and Melanocyte 
Stimulation in PUVA-Treated Human skin. KEN 
HASHIMOTO, MASANOBU KuMAKIRI AND MASAAKI 
MoROHASHI, Section of Dermatology, Memphis 
Veterans Administration Hospital and Division of 
Dermatology, The University of Tennessee Center 
for the Health Sciences. Memphis, Tennessee. 
In the normal human skin various nerve end-
ings may come close to an epithelial component 
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such as hair follicle but never get into contact with 
epithelial cells crossing the basal lamina except 
with Merkel ceils. We have previously reported a 
frequent infiltration of peripheral nerves into the 
epidermis in halo nevus (Cancer 34:1653, 1974) and 
other depigmented dermatoses such as vitiligo, 
incontinentia pigmenti achromians and Vogt-Koy-
anagi syndrome. It was uncertain whether this 
phenomenon is related to the cause of melanocyte 
degradation or melanocyte regenerat ion. In order 
to answer the above question, we examined 
PUVA-treated white skin. In this study six volun-
teers were used. An average dose of 4.5 J /cm2 with 
40 mg. of 8-MOP twice a week was given to 6 
persons over a 5-month period (total dose 140 J / 
em~) . Our UVA peaked at 365 nm (98.1 %). Numer-
ous intraepidermal nerve endings containing nor-
epinephrine-type granules were found in contact 
with melanocytes, which showed signs of hyperac-
tivity. In some instances dendritic nerve endings 
wi th swollen terminal knob were observed. Some 
dendrites underlay active melanocyte. Nucleus-
containing Schwann cells were a lso detected in t he 
basal layer of the epidermis; these cells resembled 
closely "indeterminate" cells if axon was not in-
cluded in the section. Pre-treatment normal skin 
control contained no epidermal nerve endings. It is 
concluded that intradermal proliferation of nerve 
endings is related to melanocyte stimulation and 
that in UV-irradiated skin Schwann cells could 
constitute one of the indeterminate cells. 
Elevated Levels of Antibody Binding to Polyuri· 
dylic Acid Detected and Quantitated in Systemic 
Sclerosis Patient Serum by Solid Phase Radio-
immunoassay. R. H . HEINZERLING, R. H . WEYER, 
D. S. DziUBA , H. M. FEDERYSZYN , AND T. K. 
BURNHAM , Department of Dermatology, Henry 
Ford Hospital Detroit, Michigan. 
A solid support radioimmunoassay (SSRIA) was 
developed to detect immunoglobulin-specific circu-
lating antibodies (Ab) to polyuridylic acid (poly 
U ), polyadenylic-uridylic acid (poly AU), single 
stranded RNA (ss RNA) and single stranded DNA 
(ss DNA) in scleroderma and other connective tis-
sue diseases. The assay system uses flex-vinyl mi-
croti ter plates as the solid support to which bovine 
methyl a lbumin, the respective antigen, a 1:80 
dilution of patient serum and tritiated high affin-
ity anti-IgG, IgA or lgM are layered. The individ-
ual wells containing the sandwiched assay are 
then counted for the presence of labeled immuno-
globulins and the results are reported in J.l.g/ml. Of 
the 30 pat ients tested having some form of sclero-
derma, those with systemic scleroderma with pro-
gressive disease had Ab levels reactive to poly U > 
4.0 J.l.g/ml and to ss RNA > 3.0 J.l.g/mJ. Patients 
with nonprogressing linear scleroderma or mor-
phea had Ab levels to poly U < 1.5 J.l.g/ml and very 
little Ab toss DNA, poly AU and ss RNA in their 
sera. Partial cross reactivity to poly U was found 
only in SLE patients having high levels of Ab toss 
DNA. Insignificant levels of poly U Ab were found 
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in rheumatoid a rthritis, dermatomyositis, bullous 
pemphigoid. pemphigus and normals. 
Patients with systemic scleroderma with pro-
gressive disease had high levels of serum Ab 
which reacted with poly U and as RNA suggesting 
a role of these antibodies in this disease. 
Abnormal Derma l Collagen in a Form of Spon-
dyloepiphyseal Dysplasia. KAREN A. HoLBROOK , 
PETER H. BYERS, PAUL BORNSTEIN, AND J UDITH G. 
HALL, Departments of Biological Structure, Medi-
cine, Biochemistry a nd Pediatrics, University of 
Washington, Seattle, Washington. 
Disorders of collagen metabolism produce clini-
cally apparent disease which affects multiple t is-
sues, including skin. To determine whether de-
fects in collagen fibril structure characterize cer-
tain of these disorders, dermis from several indi-
viduals with inherited connective tissue disease 
was studied by transmission electron microscopy. 
In two sepatate biopsies from an individual with a 
previously undescribed type of spondyloepiphyseal 
dysplasia <SED) with short-trunk short stature, 
early onset arthritis a nd cloudy corneas, striking 
abnormalities of collagen fibril aggregation were 
demonstrated. Scattered throughout the reticular 
dermis, among bundles of norrnal appearing colla-
gen, were individual collagen fibrils and pockets of 
collagen fibrils with abnormalities ranging from 
loose packing to complete disarray. Affected fibrils 
were coiled, folded back upon themselves, and par-
tially dissociated into fmer components which 
characteristically splayed out from a fibril "core." 
Dermal fibroblasts and epidermal cells contained 
no intracellular inclusions. The large diameter of 
the disrupted fibrils in skin suggested that this 
disorder involved type I collagen fibrils but the 
tissue distribution of the clinical disorder would be 
consistent with involvement of a noncollagen com-
ponent which influenced fibril formation or stabil-
ity of more than one collagen type. No other type 
of SED is known to be characterized by abnormal 
collagen fibrils. Biochemical studies of connective 
tissue components synthesized by dermal fibro-
blasts in culture are under way. 
Yellow Mutant Albinism: Cytochemical and Ul-
trastructura l Char acterization. F. H u, J. M. 
IiANrFIN , AND G. H. PRESCOTT, Oregon Regional 
Primate Research Center, Beaverton, Oregon, and 
University of Oregon Health Sciences Center, 
Portland, Oregon. 
Oculocutaneous albinism bas been classified 
into three types based on the hair bulb tyrosinase 
(ty) reaction: ty-positive, ty-negative, and ty-vari-
able. The last type, also known as t he yellow 
mutant (ym) form, is the least common and least 
well defmed . We studied three sisters, including 
monozygotic twins, who appeared to represent the 
y rn type. Among six siblings, only females were 
affected. Although clinical features suggested ty-
positive albinism, both split epidermis and hair 
bulbs showed a negative tyrosine or dopa reaction. 
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Some hairs had a yellow tin t that intensified 
slightly after incubation in a substrate containing 
cysteine in addition to tyrosine and/or dopa. Ultra-
structurally, hair bulb cells contained organelles 
similar to pheomelanosomes of red-haired persons. 
Incubation in tyrosine and dopa caused no ultra-
structural change of ym hairs, but red hair bulbs 
showed increased melanosome numbers, darken-
ing of the irregularly patterned pheomelano-
somes, and reaction products in Golgi-related vesi-
cles and cisternae. Studies indicate impaired bio-
synthesis of eumelanin and pheomelanin in ym 
a lbinism. We suggest that ym is an a lbino variant 
of the red-haired subpopulation, a counterpart of 
the commoner ty-positive albinism in the nor-
mally pigmented population. 
I ola tion and Growth of Rabbit a nd Human e-
baceous Gland Cells in Cell Culture. M. KARA-
SEK AND M CHARLTON. Department of Dermatol-
ogy, Stanford University, Stanford . California. 
To more accurately determine the biochemical 
pathways for lipid synthesis in the sebaceous 
gland and the factors that regulate sebaceous 
gland growth, we have developed methods to iso-
late and to maintain in cell culture component 
cells from the rabbit and human skin sebaceous 
gland. 
Sebaceous glands were obtained from the skin of 
the external ear canal of the adult New Zealand 
a lbino rabbit and from normal human adul t facial 
skin. Skin was exposed to 0.5% trypsin at 37°C; 
intact a nd partially in tact glands were removed 
from the epide rmal and dermal compartments un-
der a dissecting microscope and dispersed . When 
plated in complete growth medium CF-12) supple-
mented with 10% calf serum on a collagen-coated 
petri dish, the dispersed cells attached and grew 
within 48 hr. In the perinuclear region small lipid 
droplets <Oil Red 0 stain) accumulated. which 
gradually coalesced to form large, highly refracti le 
lipid droplets t hroughout the cytoplasm. Follow-
ing pulsing with '-!{;-acetate, the lipid soluble con-
stituents were isolated and analyzed by thin layer 
chromatography. Sebocytes incorporated acetate 
into fatty acids, di- and triglycerides, a nd the 
sterol fractions at 3 times the rate of skin keratino-
cytes isolated and grown from adjacent sections of 
the epidermis. 
These studies demonstrate, for the frrst time, 
that viable sebocytes may be isolated and main-
tained in cell culture, and that the cells retain 
their ability to synthesize and accumulate lipids in 
patterns characteristic of the intact sebaceous 
gla nd. 
Peptide-Bound Citrulline in Epidermal Pro-
teins. J . KUBILUS AND H. P . BADEN, Department 
of Dermatology, Harvard Medical School, Massa-
chusetts General Hospital, Boston, Massachu-
setts. 
Citrulline has been demonstrated in peptide 
linkage in the proteins of the inner root sheath 
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and medulla of hair in a number of species. This 
work was undertaken to determine if pept ide-
bound citrulline also is present in epidermal pro-
teins. 
Epidermis was obtained by slicing snou t or heat-
ing skin at 50°C and gently scraping with a scal-
pel. Prekeratin was isolated with citrate buffer , 
pH 2.65, while stratum corneum protein was solu-
bilized with 0.2 M Tris, pH 9.5, containing 6 M urea 
and 0.1 M mercaptoethanol. Proteins in the var-
ious extracts were separated from any free citrul-
line by several chromatographic methods and di-
alysis. Amino acid analysis of the hydrolyzed pro-
teins showed an apparent citrulline value of 2 to 5 
residues per thousand residues for the stratum 
corneum proteins of human , pig snout, cow snout, 
and guinea pig epidermis, but no citrulline was 
present in prekeratin. Material appearing as ci-
trulline was isolated and shown to co-chromato-
graph with authentic citrulline in several ion ex-
change and TLC systems. When this material was 
dansylated , it co-chromatographed with authentic 
dansyl c1trulline. The conversion of peptide-linked 
arginine to peptide-linked citrulline was demon-
strated by inject ing (guanido-14C)-L-arginine in-
tradermally into epilated guinea pigs and isolat-
ing stratum corneum proteins 3 days later. Citrul-
Line and arginine were purified from the hydro-
lyzed proteins and the amount of radioactivity in 
the former was about 1 o/c that of the latter. These 
data strongly suggest that citrulline is formed in 
t he epidermis from peptide-linked arginine and is 
present at a concentration too high to be expla ined 
by contamination with hair proteins. 
Limitation of 3 H-Thymidine Incorporation into 
DNA as an Accurate Indicator of Cell Growth. S 
LIU, P. DAVISON , AND M. KARASEK, Department 
of Dermatology, Stanford University School of 
Medicine, Stanford, California. 
Measurement of :•H-thymidine incorporation 
into DNA is a simple and convenient procedure 
frequently used to estimate the length of the cell 
cycle or as an indicator of cell growth. We have 
studied the correlation between this incorporation 
and the growth profile obtained from direct count-
ing of cell number and measurement of DNA con-
tent in both primary a nd secondary cultures of 
human and rabbit epithelial cells. 
Epithelial cells were maintained in cell culture 
for 4 weeks and were pulsed wit.h 3H-thymidine at 
daily intervals. Following release with trypsin and 
EDTA, cell number, DNA content, and :•H-thymi-
dine incorporation were compared. 
In primary cultures, a peak in thymidine incor-
poration occurs on day 3 and 15, but surprisingly, 
the cell number and DNA content steadily decline. 
In rapidly proliferating subcultured cells, the cell 
number doubles within 3 days, and an active up-
take of 14C-aspartic acid into DNA pyrimidines is 
observed; however, during this active growth 
phase, the incorporation of 3H-thymidine is con-
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sistently low. The DNA content closely follows the 
increase in cell number. 
Since de novo pathways and salvage pathways 
may not function in parallel, we caution against 
the reliance on :'H-thymidine uptake as the sole 
parameter for measurement of DNA synthesis and 
cell growth. In human and rabbit epithelial cells 
in vit ro, this is more accurately determined by 
direct counting of cell number and by chemical 
determination of DNA content. 
Epidermal Proliferation in Essential Fatty Acid 
Deficient Hairless Mice. N . J . LowE, Division of 
Dermatology, Scripps Clinic and Research Foun-
dation . La J olla. California. 
An essential fatty acid (EFA) deficient state was 
induced in hairless mice to study epidermal DNA 
synthesis. epidermal cell mitosis and transit 
times. Epidermal DNA synthesis was measured 
using hydroxylapatite column extractio"l and au-
toradiographic labeling index. Mitotic counts were 
performed. Resul ts: EFA-deficient mice developed 
skin thickening, fine scaling and loss of skin elas-
ticity. Epidermal DNA synthesis and mitoses were 
significantly increased. 
EFA-deficient 
mice (n"" 24) 
Normal mice 
Cn = 44 l 
Epidermal Labell in Mitotic ln-
D":/A Synthe- lndex :!: SE~ dex := SEM 
SIS :!: SEM (per 1000 (per 1000 basal 
(cbNtg bnsal cells) cells) 
94 :!_ 5.'1 339 ± 20.5 35 ± 6.4 
38 :!: 1.7 75 :!: 10.5 6.3 :!: 2.5 
EF A-deficient epidermis showed acanthosis, hy-
pergranulosis, hyperkeratosis, increased intracel-
lular spaces a nd vacuolated cells. Rapid epidermal 
cell transit was found in EF A-deficient mice, three 
times faster t han normal mice. 
Effects of topical agents were investigated on 
EFA-deficient mice. In summary. linoleic acid 
daily for 14 days. betamethasone-17-valerate and 
chlorambucil daily for 5 days reduced epidermal 
DNA synthesis and thickness. 15(S)-15-Methyl 
prostaglandin E2 met.hyl ester daily for 14 days 
reduced epidermal DNA synthesis and thickness. 
PGE2 was less effective. PGF20 had no apparent 
effects on the epidennis. Vitamin A acid increased 
DNA synthesis and acanthosis but reduced hyper-
keratosis. EF A-deficient hairless mouse may be a 
model to study disturbed epidermal proliferation. 
differentiation and topical drug effects. 
Epidermal Cell Kinetics in the Essential Fatty 
Acid Deficient Rat as a Potential Model For 
Hyperproliferative Skin Diseases. JERRY L. Mc-
CuLLOUGH , SusAN H. ScHREmER, AND VINCENT 
A. Zmoa. Department ofDermatology, University 
of Miami School of Medicine, Miami, Florida. 
Rats fed diets deficient in essential fatty acids 
(EF A) develop severe scaling in the skin , histolog-
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ically characterized by acanthosis of the epidermis 
and hyperkeratosis. Epidermal cell proliferation 
kinetics in the EFA-deficient rat were studied as a 
potential animal model for psoriasis. 
EF A-deficient rats were injected IP with triti-
ated thymidine (3H-TdR). Serial punch biopsies 
from dorsal skin were obtained 1-30 hrs after 3H-
TdR administration and processed by standard au-
toradiographic techniques. A composite percent 
labeled mitoses (PLM) curve was obtained by plot-
t ing the ratio of labeled mitoses/total mitoses at 
each time interval. The mitotic index was 0.6 ± 
.2%. The labeling index determined 1 hr after 3H-
TdR injection was 11.2 ± 1.4%. From these data 
the total germinative cell cycle was calculated to 
be 67 hr with the duration of the cell cycle phases: 
S, 7.5 hr; G2 • 4.5 hr; M. 0.4 hr; and G" 54.6 hr. The 
transit time for labeled basal cells to proceed from 
the basal layer to the uppermost stratum granu-
losum was 2 days. In normal control rats t he label-
ing index was 2.2% and the transit time 6 days. 
reflecting much slower epidermal proliferation 
than in the EF A rat. 
The development of scaling dermatoses as in 
psoriasis, in ichthyosiform dermatoses, and in the 
epidermis ofEFA-deficient rats is presumably due 
to different etiologies. However, similar kinetic 
characteristics, i.e. , enhanced epidermal prolifera-
tive activity, rapid cell cycle and transit time, in 
the three systems suggest that the EFA rat model 
may be suitable for examination of various prob-
lems relating to psoriasis and other hyperprolifer-
ative skin conditions. 
Skin Photosensitization and DNA Cross-Linking 
Ability of Photochemotherapeutic Agents. M. A. 
PATHAK AND R. K. BrswAS, Department of Dema-
tology, Harvard Medical School, Massachusetts 
General Hospital, Boston, Massachusetts. 
The skin of normal individuals or patients with 
psoriasis receiving topical or oral treatment with 
certain psoralens (PS) or other photochemothera-
peutic agen ts (PCA) exhibits var ying degrees of 
photosensitivity reaction when exposed to 320-400 
nm radiation (UV -A). Irradiation of double-
stranded DNA with UV-A in the presence of PS 
results in mono- and bifunctional adducts (inter-
strand cross-links or ICL). This study was directed 
towards establishing an assay for demonstrating 
ICL in DNA and examining the relationship be-
tween photosensitizing activity and cross-linking 
ability of PC A. Photosensitizing potency of 19 com-
pounds (e.g. , 8-methoxypsoralen, 8-hydroxypsora-
len, psoralen, isopsoralen , etc.) including 3 coal 
tar preparations and anthracene was determined 
on guinea pig skin after topical application (5-100 
IJ.g/6 cm2) and subsequent exposure of skin to UV-
A (16 J /cm2). ICL were ascertained after irradia-
tion with UV-A (16 J /cm2 ) of DNA solutions (1 mg/ 
ml) con taining a photosensitizer (10-20 IJ.g/ml) in 
three ways: (a) determination of hyperchromicity 
of irradiated DNA, (b) determination of sedimen-
tation profiles of DNA in alkaline sucrose gra-
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dient, and (c) recognition of the elution profiles of 
denatured and cross-linked DNA using hydroxyl-
apatite column chromatography. It was observed 
that 9 PS, which were potent photosensitizer&, 
exhibited ICL whereas six non-photosensitizing 
PS showed no ICL. Interestingly, three coal tar 
preparations and anthracene exhibited ICL with 
DNA. The study demonstrates: (a) hydroxylapa-
tite column chromatography and sucrose density 
gradient assay techniques can be useful in estab-
lishing the ICL between a photosensitizer and 
DNA; (b) the therapeutic efficacy of coal tar and 
psorlaens in psoriasis may be closely related to 
their cross-linking ability with DNA. 
Proteolytic Activation of Epidermal Transglu-
taminase. MARY FosTER PLISHKER, JuorTH M. 
THORPE, AND LowELL A. GoLDSMITH, Department 
of Medicine, Duke Medical Center , Durham, 
North Carolina. 
Activation of human epidermal transglu tami-
nase (ETG) by proteolytic mechanisms may be a 
means of controlling the time and site of the action 
of ETG in the epidermis. This calcium-requiring 
enzyme, which cross-links epidermal proteins, has 
now been found to have increased activity after 
treatment with trypsin. Although proteolytic acti-
vation is not necessary for enzyme activity, incu-
bation of ETG in the presence of 20 IJ.g/ml trypsin 
for 15 min at 37°C led to an increase in ETG 
activity up to 3.5-fold overcontrol values. This was 
observed both in assays measuring I'4C]putrescine 
incorporation into casein and in assays following 
the fluorescence increase caused by dansylcadav-
erine incorporation into casein in a continuously 
monitored assay. This activation by trypsin was 
proportional to the trypsin concentration between 
5 IJ.g/ml and 20 IJ.g/ml, required the presence of 
calcium, and occurred without changes in K 111s for 
the substrates. Loss in activity was seen in the 
absence of calcium suggesting a stabilizing role for 
calcium under t hese conditions. Other proteases, 
including pronase, chymotrypsin , thrombin, ribo-
nuclease and phospholipase A, caused no increase 
in ETG activity under the conditions used. ETG 
was activated by several organic solvents includ-
ing ethanol , dimethyl-sulfoxide, and propanol; 
however, that mechanism of activation may not be 
physiologically significant. Proteases which are 
present in epidermis might activate ETG in a 
manner similar to trypsin; thus the ETG activa-
tion by the proteolytic enzyme trypsin may be of 
biological importance in understanding the control 
ofETG activity. 
In Vivo Evaluation of the Comparative Inflam-
matory Capacity of Comedonal Components. S. 
MADL1 P UHVEL AND MrnORI SAKAMOTO, Division 
of Dermatology, UCLA, Los Angeles, California. 
Leakage of intrafollicular materials from closed 
comedones is thought to induce perifollicular in-
flammation in acne. The nature of the intrafollicu-
lar inflammatory agents is unresolved. Previ-
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ously, free fatty acids (FA) were implicated as the 
incendiary factors, but recent studies have dis-
puted this. The present investigation reevaluated 
the inflammatory capacity of different comedonal 
fractions by intradermal injection of amounts 
which approximate the levels present in come-
dones. 
The following substances were injected in 0.03 
ml volumes of saline into 29 volunteers with and 
withou t acne: 500 JLg of skin surface lipids (SSL), 
200 JLg ofF A, 50 p.g of squalene, 2 x 10'' Propioni-
bacterium acn.es 1 x 105 Staphylococcus epidermi-
dis , 0.7 p.g of P . acnes cell walls, 60 p.g of water 
soluble comedonal extract and 30 p.g of comedonal 
keratin. 
Of all comedonal components tested, keratin , 
suspensions of P. acn.es and the water-soluble ex-
tract were the most inflammatory. Reactions toP. 
acn.es were uniformly more severe in subjects with 
acne compared to acne-free controls. Although 
SSL, FA and squalene by themselves failed to 
produce visible inflammation in any subject 
tested, combinations of P. acnes with SSL pro-
duced more intense reactions than P. acn.es alone. 
These observations suggest that lipids per se are 
not the inflammatory agents in acne but may act 
as adjuvants intensifying the effect of bacteria. 
The effect of antibiotics in acne is more likely to 
depend on direct suppression of P . acnes as inflam-
matory agents, than on the indirect reduction of 
intrafollicular lipases as the free fatty acid theory 
of acne pathogenesis had previously supposed. 
Biochemical Evidence for Keratinization of 
Mouse Epidermal Cells in Culture. P. STEINERT, 
U. LICHTl , S . YusPA , AND H. HENNINGS, Derma-
tology Branch and Experimental Pathology 
Branch, National Cancer Institute, National In-
stitutes of Health, Bethesda, Maryland. 
This study was designed to show that mouse 
epidermal cells differentiate in culture and pro-
duce biochemically characterizable keratin. 
More than 90% of ep.idermal cells labeled in vivo 
with 3H-thyrnidine 2 hr before donor sacrifice at-
tach to the culture dish within 4 hr of plating and 
comprise about 30% of all attached cells. Autora-
diography of skin sections showed label in basal 
cells and hair follicles. By 6 days in vitro, total 
DNA/dish decreased by 60% and 75% of the label 
was released into the medium in acid soluble form , 
while attached specific activity (cpm/ p.g DNA) re-
mained unchanged. This indicates equal loss of 
both labeled and unlabeled cells. Loss of labeled 
cells was delayed by growth at 31°C or by exposure 
Lo retinyl acetate and accelerated by treatment 
with a tumor promoter. Mouse stratum cornewn 
(SC), extracted with 8M urea buffer and electro-
phoresed on SDS gels, shows two protein bands of 
68,000 (K 1) and 60,000 (K2) daltons in a 1:1 molar 
ratio, which are the subunits of the keratin flla-
ments. In attached cultured epidermal cells, the 
K 1 to K2 ratio attained the SC level between 24 
and 72 hr after plating, due to changes in the level 
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of K 1 while K~ remained constant. Cells which 
sloughed retained the SC K 1 to K2 ratio for 6 days. 
By 10 days an actin-like protein comprised 10-20% 
of the total extractable protein from attached cells. 
These and previous data suggest that mouse 
basal epidermal cells in culture attach, grow, dif-
ferentiate to synthesize keratin and then slough , a 
maturation process apparently similar to that in 
vivo. This is supported by the action of factors in 
vitro which modify epidermal differentiation. 
Surface Receptors of Langerhans Cells (L C). G. 
STINGL, E.CH. WOLFE-SCHREINER, w. J . PICHLER, 
F. GscHNAIT, W. KNAPP, AND K. WoLFF, Depart-
ment of Dermatology I , Histology and Embryol-
ogy, and Immunology, University of Vienna, and 
Department of Dermatology, University of 
Innsbruck, Austria. 
Recent reports suggest that LC are involved in 
the immune response. Should this assumption be 
correct one would expect LC to bear the functional 
receptors of cells k.nown to be engaged in immuno-
logical interactions. Isolated human epidermis 
was trypsinized for 30 min with 0.5% trypsin in 
PBS, pH 7.2, 37°C. Epidermal cell suspensions 
thus obtained were checked for viability by trypan 
blue exclusion and reacted with reagents for Fe 
and C3 receptors. LlgG coated (EA-lgG) and lgM 
and complement coated (EAC) bovine red blood 
cells (BRBC)]. Control suspensions were reacted 
with untreated BRBC, BRBC coated with IgM-
antibody (EA-IgM), EA-IgM incubated with heat-
inactivated or EDTA-inactivated fresh mouse se-
rum, and with aggregated hul"."lan IgG. Three to 
4% of the epidermal cells formed rosettes with the 
EA-IgG and the EAC reagents. Rosetting was not 
seen in the controls. The rosette-forming cells 
were reactive for nucleosidetriphosphatase and, 
ultrastructurally, showed all features of LC, in-
cluding LC granules. No rosetting was observed 
with keratinocytes and melanocytes. These results 
show that a subpopulation of epidermal cell sus-
pensions (3-4%} has both the receptor for Fe and 
C3 and that these cells are LC. On the basis of 
these membrane characteristics, their morphology 
and some functional properties, LC seem to be 
related to the monocyte-macrophage-histiocyte se-
ries and could fulfill macrophage-like functions in 
the immune response. LC probably represent the 
most peripheral outpost of the afferent limb of the 
immunological system. 
Inflammation in Acne Vulgaris: Mechanisms. 
STEPHEN B. Tuc KER , RoY S. ROGERS Ill, RicHARD 
K. WINKELMANN, AND RoBERT E. JoRDON, De-
partment of Dermatology, Mayo Clinic and Mayo 
Graduate &chool of Medicine, Rochester, Minne-
sota. 
Cellular responses to comedone material (CM) 
and fatty acids were investigated in order to more 
clearly define inflammatory even ts in acne vul-
garis. A modified Boyden technique for chemo-
taxis with human peripheral blood mononuclear 
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leukocytes (MNL) and polymorphonuclear leuko-
cytes (PMN) was employed. Cytotoxicity assays 
were done with a combination of quantitative cell 
counts and trypan blue dye exclusion. The results 
show that MNL are attracted to CM (p < 0.01), but 
PMN are not. Both MNL and PMN are killed in 
the presence of CM during a 2-hr incubation. Cyto-
toxicity is present with concentrations of 0.5 mg 
CM/ml, and in supernatants of CM after centrifu-
gation of suspensions at 20,000 x g, indicating a 
soluble factor. Fatty acids found in CM are cyto-
toxic at even lower concentrations than whole CM. 
There is a marked variability in cytotoxicity 
among these. In contrast, epidermoid cyst mate-
rial, with and without the addition of P . acnes 
organisms, is not cytotoxic at comparable concen-
trations. These results indicate that the attraction 
of leukocytes by a chemotactic factor in CM and 
killing of leukocytes by a cytotoxic factor, probably 
fatty acids, may be important in producing inflam-
matory acne lesions. Cytotoxicity appears to be a 
mechanism by which free fatty acids produce in-
flammation. 
Saline-Soluble Fibrous Protein of Newborn Rat 
Epidermis. P. WANG , K. F uKUYAMA , S. KuBOTA , 
AND T. MuROZUKA, Department of Dermatology 
and Department of Biochemistry and Biophysics, 
University California, San Francisco, California. 
Previous studies have accomplished the extrac-
tion of fibrous proteins from mammalian epider-
mis through the use of solvent-s with urea, and 
extreme pH. The present investigation was de-
signed to extract proteins of a fibrous nature using 
less severe conditions. All procedures were done at 
4°C. The epidermis of 3-day-old rat. separated 
from the dermis by incubating it in 0.24 M NH4CI, 
pH 9.0, was stirred in 20 mM Tris-HCI containing 
0.15 M NaCI and 3.3 mM CaCl2, pH 8.0. The sus-
pension of cell debris thus obtained was centri-
fuged at 15,000 rpm for 1 hr. The supernatant was 
dialyzed against water, lyophilized and saline sol-
uble fibrous protein (SFP) was dissolved in 0. 15 M 
NaCI. SFP: (a) reacted with antibodies produced 
in rabbi ts directed to a urea solubilized fibrous 
protein (66,000 and 60,000 daltons) of rat cornified 
cells <UFP); (b) showed by electron microscopy a 
fibrous appearance when polymerized in vitro and 
negatively stained, but the appearance differed 
slightly from UFP, and (c) contained relatively 
high glutamic acid, aspartic acid, leucine and ly-
sine. Three distinct peaks were obtained from SFP 
after Sephadex G-100 column chromatography. All 
peaks had a non-fibrous appearance and only the 
first peak reacted with the antiser a to UFP. By 
SDS gel electrophoresis the first peak showed mul-
tiple peptide bands ranging from 74,000 to 18,000 
daltons whereas the second consisted of68,000 and 
16,500 daltons and the 3rd peak was 68,000 dal-
tons. The circular dichroism spectra indicated hel-
ical proteins in peak 1 and ~-form like proteins in 
peak 2. 
These results indicate that saline-soluble pro-
teins comprise a fibrous component of the epider-
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mis. SFP relates immunologically but differs 
chemically and ultrastructurally from UFP. 
Effect of Retinoic Acid on the Cyclic Nucleotide 
Conten t of Keratinocytes in Culture. DA vm I. 
WILKINSON' ELAINE K. 0 RENBERG AND EUGENE 
M. FARBER, Department of Dermatology, Stanford 
University, Stanford , California. 
Variation in cyclic nucleotides (cAMP,cGMP) in 
cultured guinea pig ear keratinocytes was studied 
after exposure to retinoic acid (RA) which elicits a 
mitogenic response. 
Trypsin-released ear cells were cultured in 3.5-
cm dishes (2 x 10H cells/dish) using McCoy 5a 
medium (fetal serum 9%). The medium in short-
term (ST) cultures was replaced after 16 hr with 
medium containing RA (3 x 10 :. M) and DMSO 
(0.2%). Control cul tures received DMSO. Long-
term (LT) cultures were grown for 14 days before 
similar RA treatment Cells were harvested using 
cold TCA (5%) at hourly intervals for 8 hr, then at 
3-5 hr for 60 hr. After disruption (Polytron), cells 
were centrifuged and the supernatants assayed for 
cAMP and cGMP as acetates bv radioimmunoas-
say, while DNA and protein w~re determined in 
the pellets. Other dishes received aH-TdR (5 p.CJ 
and uptake oflabel into DNA in 60 min was evalu-
ated. 
In ST cultures, cAMP levels fell to about one-
half of the control values 4 hrs after RA exposure, 
returning to normal (59 fm/p.g DNAl at 34 hr. 
cGMP levels rose and peaked (4.4 fm/ p.g DNA) at 4 
hr after RA, and returned to control values (2.2 
fm ) at 34 hr. In LT cultures, cGMP peaked at 4 hr 
but cAMP levels rose and remained high for 30 hr. 
Both ST a nd LT cul tures showed a wave of TdR 
incorporation but only in ST cultures can this be 
associated with later proliferation which may be 
blocked in LT cult ures by high cAMP levels. 
Ro l(' of T Cell in Epithelioid Cell Granuloma 
Formation. E. KwAN-WONG AND WlLLlAM L. EP-
STEIN, Department of Dermatology, University of 
California, San Francisco. California. 
Schistosome mansoni (SMJ infected animals 
have provided a model for the study of human 
epithelioid cell granulomas <ECG). This study 
evaluates the role of T cells in developing ECG. 
NIH Swiss athymic mice were infected with 20- 30 
cercariae (c). After 8 weeks ECG were found in all 
6 survivors. However, unlike typical SM granu-
lomas these were devoid of eosinophils with a rela-
tive increase in PMNs. Ultrastructure of EC 
showed more phagocytic activity than EC in thy-
mus-intact animals. 
To modulate ECG formation 107 spleen cells (sc) 
from SM infected and control Balb/c mice were 
injected iv into litter mates after 5-6 weeks SM 
infection, and livers were prepared for histological 
observation 2 weeks later. The sc from acutely 
infected (7-9 weeks) donor mice seemed to cause 
an increase in: (a) the number of diffuse inflamma-
tory cells, (b) the percentage of EC in t he granu-
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lorna and (c) the size of the granuloma compared to 
mice at the same stage and amount of infection. 
Control sc also increased the size of acute granu-
lomas compared to untreated animals. However, 
sc from chronically infected donor mice (16 weeks) 
clearly suppressed the size of the granulomas in 
these same recipients. 
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The table summarizes quantitation of area of 
granulomas (mm2) in the recipients as compared 
with oontreated controls. * No. of animals P . E. PocHI, J. S. STRAUSS, AND D. T. DowNING, 
Donor Cells Control (5)* Nonnal sc (9)* Acute sc (7)* Chronic sc (4)* 
Recipients 
Controls 
0.65::!: 0.34 0.57 ::!: 0.17 0.15::!: 0.13 
0.53 + 0.23 
The fmdings indicate t hat ECG formation is not 
determined by T cells, although it can be modu-
lated by them; early on they enhance EC forma-
tion and later seem to suppress their appearance. 
Selective Proliferative Abnormality Induced by 
Propranolol in Uninvolved Psoriatic Skin Com-
pared to Normal Skin. HENRY WILEY AND GERALD 
WEINSTEIN , Department of Dermatology, Univer-
sity of Miami School of Medicine, Miami, Florida . 
The purpose of this study was to identify a bio-
logic abnormality of latent psoriasis in clinically 
uninvolved psoriatic skin (UnPSJ as compared to 
normal skin (NS). Since UnPS may be genetically 
predisposed to a proliferative abnormality me-
diated by cyclic nucleotides, propranolol, a ,a-adre-
nergic blocker , was chosen to test for a selective 
pharmacologic response on cell proliferation. 0.1 cc 
of DL-proprano1o1 HC1 (1 mg/cc) and normal saline 
were injected intradermally mto mult1ple sites of 
clinically normal skin of 13 volunteers (8 UnPS, 5 
NS). Nearby sites were stripped with cellophane 
tape. At specific intervals the sites were. injec~d 
with ~H-thymidine to measure cell proliferation 
and biopsied. Following autoradiography, the la-
beled cell index (LCI) was determined (labeled 
epidermal cells per 4 mm section). Forty-eight hr 
after propranolol the LC[ in UnPS increased 6-fold 
from a baselin.e of 30 ± 12 (SD) to 178 ::!:: 57 com-
pared to a change of27 ± 23 to 52::!: 18 inNS (p = 
.001). The increase in UnPS between 0-48 hr was 
significant and not attributable _to t he trau~~ of 
saline injections tp < .005). Sahne control lTIJec-
tions produced small net increases in LCI in UnPS 
vs NS (55 vs 15; p = .21) suggesting a nonspecific 
stimulation . Higher LCI values were found with 
tape stri.pping (319 ± 106 vs 220 ± 112. p = .20) 
showing a greater capacity for a proliferative re-
sponse in both tissues. 
A 6-fold proliferative change has been demon-
strated in uninvolved or latent psoriatic skin com-
pared to normal skin after injection of propranolol. 
While the biochemistry of this proliferative stimu-
lation is not yet clear, the observation may provide 
a useful tool to study the molecular defect in pso-
riasis and has exciting potential usage in gen etic 
studies as a marker of latent psoriasis. 
Department of Dermatology, Boston University 
Medicine Center, Boston, Massachusetts. 
Fifty-two children, age 5-10, from acne-prone 
families. were studied over a period of 1 year to 
examine the interrelationship between sebum. 
acne, pubertal development and urinary steroid 
excretion. 
In each of the subjects, 30 boys and 22 girls, the 
composition of forehead skin lipid was determined 
4 times yearly by thin-tayer chromatography, with 
measurement of the following lipid classes: free 
fatty acids (FA), triglycerides (TG), diglycerides 
(DG). wax esters (WE), squalene (SQ), sterols (S) 
and sterol esters CSE). Twice yearly, examination 
was made of (a) the presence or absence of acne (b) 
pubertal maturation (Tanner's classification) (c) 
the 24-hr urinary excretion of testosterone (T) as 
determined by radioimmunoassay, and of the total 
17-ketosteroids {17-KS), dehydroepiandrosterone 
(DHA), androsterone (A) and etiocholanolone (E). 
as determined by paper chromatography. 
The relative amount of sebum, expressed as the 
WE/S +SE ratio (sebaceous/epidermal lipids). was 
positively correlated with age of the subjects \p < 
.001), as was the TG+ DG component (p < .05). No 
significant differences were seen with FA or SQ. A 
higher WE/S+SE value was seen in girls age 5-6, 
but not in older children. Acne, primarily come-
donal. occurred in 27/52 subjects (15 girls, 12 boys) 
and was associated with higher WE/S+SE values 
at all ages. One-half of t he children with acne had 
no signs of pubertal development. A significantly 
positive correlation was observed between the 
WE/S+SE ratio and the urine excretion ofT (p < 
.05), 17-KS (p < .001). DHA (p < .001), A (p < .001) 
and E (p < .001). 
Development of acne in children is an early 
pubertal event, often evident before other signs of 
puberta l maturation. and it is associated with an 
increase in sebum and in the urinary excretion of 
androgenic .steroids. 
E rythropoietic Protoporphyria versus Griseoful-
vin-Induced Murine Protoporphyria: Excess 
Porphyrins Derive from Different Synthetic Tis-
sue Sources. M. PoH-FITZPATRICK , A. LAMOLA. G. 
ZALAR. M. WEINSTEIN. Department of Dermatol-
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ogy, Columbia P and S , New York, New York, and 
Bell Laboratories, Murray Hill, New Jersey. 
RBC and plasma protoporphyrin (PP) excesses 
in griseofulvin-induced murine protoporphyria 
mimic t hose of erythropoietic protoporphyria 
(EPP). While liver is the source of excess blood PP 
in these mice the source in EPP has been contro-
versial, i.e ., liver vs. bone marrow. We investi-
gated comparative PP content in blood compo-
nents, in RBC populations of progressive ages, and 
in bone marrows of subjects with both of the above 
disorders, as well as of mice with hyperprotopor-
phyrinemia of marrow origin induced by lead poi-
soning. Diluted intact RBC, hemolysates, stroma 
and plasma analyzed for PP content and fluores-
cence excitation and emission spectra showed sim-
ilar PP distribution in EPP and griseofulvin-mu-
rine porphyria. However, comparative PP content 
in RBC populations of progressive mean age sepa-
rated on discontinuous density gradients were dia-
metrically opposed. In EPP, we have shown RBC 
PP content diminishes rapidly with age (JCI 
56:1519, 1975). PP content of griseofulvin-fed 
mouse RBC increased with progressive age. Fluo-
rescence microscopy revealed fluorescytes in EPP 
and lead poisoned mouse marrows. but none in 
griseofulvin-fed mouse marrows. In vitro diffusion 
of plasma PP into intact RBC was demonstrated. 
A measured equimolar binding affinity ratio of 
40:1 for PP-hemoglobin vs. PP-serum albumin pro-
vides the driving force for transmembrane PP dif-
fusion into RBC and explains the high RBC PP in 
murine hepatic protoporphyria. The opposite ef-
flux of RBC PP into plasma in EPP occurs despite 
this aff'mity, implying continuous efficient clear-
ance of PP from plasma by the liver. 
These data suggest that a hepatic synthetic 
source for any significant fraction of blood PP in 
EPP is highly improbable. 
SPECIAL LECTURE 
Genetic Di orders of Mucepolysaccharide 
Storage. Elizabeth F . Nufield, Bethesda, Mary-
land. 
Purification of a Polymannan from Candida al-
bicans which Activates Serum Complement. 
THOMAS L. RAY, ALBERT N. HANSON , LEON F. 
RAY , AND KIRK D. WuEPPER, Department of Der-
matology, University of Oregon Health Sciences 
Center, Portland, Oregon. 
Candida species activate complement <C) by the 
alternative pathway, induce leukocyte migration 
and, when applied epicutaneously, cause epider-
mal microabscesses in man and experimental ani-
mals. Complement activation by C. albicans ap-
pears to be a property of the yeast celJ wail. In 
order to biochemically identify the complement 
activating constituents of C. albicans, an ethylene 
glycol extract of growth phase organisms was ob-
tained, as described elsewhere (Biochim Biophys 
Vol. 68 , No . 4 
Acta 74:239, 1963). When the purified extract was 
incubated with normal human serum, activation 
of properdin factor B and the third component of 
complement was observed by immunoelectropho-
resis. Endotoxin-like activity was also measured 
by gel formation with a Limulus amebocyte lysate 
assay. 
When subjected to electrophoresis in polyacryl-
amide gels (PAGE) at pH 8.6, a broad PAS posi-
tive zone was identified with gamma mobility. No 
constituent stainable by Coomassie brilliant blue 
or Sudan black entered the gel. A duplicate gel , 
electrophoresed in parallel was sliced, e luted, and 
tested for the ability to activate complement and 
promote gel formation of L imulus lysate. These 
two activities corresponded exactly to the PAS 
reactive zone. The presence of additional protein 
or carbohydrate could not be distinguished by 
PAGE in acid media or sodium dodecylsulfate. 
Acid hydrolysis and neutral sugar analysis by an-
ion exchange chromatography of borate complexes 
revealed mannose (82%). fucose (7%), and g lucose 
(11 %). 
A mannose-rich cell wall polysaccharide of C. 
albicans is responsible for complement activation 
and endotoxin-like activity. 
Effect of Zinc Deficiency on N4:'utrophil and 
Monocyte Function in Rats. T . G. KREINDLER, W. 
L. WESTON , K. M. HAMBIDGE , R. DusTIN , Depart-
ment of Dermatology, University ofColor·ado Med-
ical School. Denver, Colorado. 
Peritoneal neutrophils and monocytes harvested 
from the casein-injected peritoneal cavity of zinc-
deficient (plasma zinc: 78 ± 12 mg/ml l and control 
(plasma zinc: 149 ± 14 mg/ml) rats were studied 
for chemotaxis using endotoxin-activated sera as 
attractant. Chemotaxis was studied by a modifica-
tion of the Boyden Chamber assay at 3. 6. and 9 
weeks. Sprague-Dawley rats were made zinc-defi-
cient on a commercially prepared modified Forbe 
Zn-deficient diet containing 2.6 ppm zinc with con-
trol animals fed identically with supplemental die-
tary zinc. Plasma zinc levels were determined 
spectrochemically by t.he method of Hambidge. 
Data represent pooled values for both plasma zinc 
and chemotaxis for both groups. 
A significant decrease in neutrophil function was 
found at day 51 and day 71 in zinc-deficient rats, 
while monocyte function was normal at day 30, 
day 51 , and day 71 . It has been shown that dietary 
deficiency of zinc alone can lead to abnormalities 
in granulocyte function. The time interval be-
tween onset of decreased plasma zinc levels and 
abnormal cellular function indicates loss of zinc 
stores early in rapidly reproducing cells, while 
slower metabolizing tissues such as monocytes 
maintain normal f1mction . Faulty neutrophil 
function occurs only after prolonged zinc depletion 
similar to that seen in humans with acrodermati-
tis enteropathica or dietary zinc deficiency. 
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Leukotaxis in Zinc-Deficient Rats (Mean ::!: SD) 
Day of Zinc Deficiency D30 051 D71 
Neutrophils (a) 10.8 ± 8.6 (ns ) 
Monocytes (b) 8.9 ± 0.2 (ns) 
2.3 ± 0.1 (p < .005) 
8.9 ± 4.9 (ns) 
5.15 ± 3.8 (p < .01) 
13.0 ± 4.6 (ns ) 
(a) Controls 14.3 ± 5.8 
Pigmentary Changes in the Eyes of Patients 
with Vitiligo. JAMES J . NORDLUND , AARON B. 
LERNER, DANIEL M. ALBERT , Department of Der-
matology, Yale University School of Medicine, 
New Haven, Connecticut, and Massachusetts Eye 
and Ear Infrrmary, Boston, Massachusetts. 
Pigment cells in the eyes a re not thought to be 
diseased in patients with vitiligo. The irides of 
patients with total vitiligo of long duration do not 
change color or lighten. We hypothesized that the 
pigment cells of the uveal tract or pigment epithe-
lium lying in the posterior portion of the eye could 
be affected by vitiligo without comparable changes 
in the iris. We examined the eyes of 30 patients 
with vitiligo of various duration and extent wHh 
slit lamps and direct and indirect fundoscopy. The 
vitiligo of one patient was associated with a mela-
noma and of several others with autoimmune dis-
eases such as thyroiditis. We found the presence of 
degenerative changes similar to chorioretinitis in 
1 2 of 30 patients. In this group all layers of the 
retina appear ed destroyed and the sclera was visi-
ble. The lesions were small, 0.5-1 disc diameter, 
and never affected the fovea or visual acuity. Only 
one patient gave a history of prior uveoiritis. 
Three other patients had markedly pale splotches 
on the retina consistent with loss of uveal pigment 
without destruction of the neuroretina. Six of 29 
had focal deposits of pigment on t he retina. Only 2 
patients had focal atrophy or pigment loss in the 
iris, a nd these changes were visible only by slit 
lamp microscopy. We propose that the loss of pig-
ment in the eyes of the 15 of the 30 patients with 
viti ligo is caused by the same processes which 
produce destruction of pigment cells in t he skin. 
Pigment cells in the iris apparently are protected 
from or are not susceptible to these injurious proc-
esses. 
AFTERNOON SESSION 
Saturday. Apn/30 .1977. 2:00P.M. 
Richard L. Dobsen, Buffa lo, New York, Presiding 
THIRD ANNUAL WILLIAM MONTAGNA 
LECTURE 
Collagen Degradation in Human Skin-An 
Overview. ARTHUR Z. ErsEN, St. Louis, Missouri. 
Histidine-Rich Proteins in Epidermal Keratini-
zation. R. D. BALL, G. K. WALKER, AND I. A. 
BERNSTEIN, Department of Environmental and In-
dustrial Health, University of Michigan , Ann Ar-
bor, Michigan. 
Histidine-rich protein I (HRP,), localized in the 
granular layer of the newborn rat epidermis, is 
(b) Control 11.8 ± 4.7 
converted into HRP11 concomitant with the transi-
tion of granular into cornified cells. HRP, and 
HRP11 have similiar amino acid compositions 
which are unusually high in histidine and total 
polar amino acids. As estimated from gel filtration 
studies in the presence of SDS and 2-mercaptoeth-
anol. HRP, exhjbi ts a range of molecular weigh ts 
from 60,000 to greater than 10'; whereas HRP11 has 
an apparent molecular weight of 60,000-80,000. 
Peptide mapping of a mixture of 14C-HRP, and aH-
HRP11 shows that of 18 peptides which are signifi-
cantly labeled with 3H-histidine and a similiar 
number labeled with '~C-histidine , 11 of the :~H­
peptides chromatograph coincidentally with 14C-
peptides, indicating re lated primary structures. 
HRP, accounts for at least 40% of t he init ial incor-
poration oPH in epidermal protein of rats exposed 
to 3H-histidine in vivo and represents at least 25% 
of de novo protein synthesis. HRP1 accounts for 
only 4% of the epidermal protein which is soluble 
in 8 M urea-0.2 M Tris. pH 8.5, whereas HRP11 is a 
major component, 35%. of this extract. HRP11 is 
present primarily in the cornified layer as demon-
str ated by isolation or HRP11 from separated stra-
tum corneum. HRP, is localized in the granular 
layer. Available data support the hypothesis that 
the product of translation. HRP,, is polymer-
ized rapidly in the granular cells to a la rge poly-
mer of heterogeneous size. HRP,, which is pro-
cessed to the smaller HRP11 concomitant with the 
differentiation of the granular cell into a keratin-
ized cell . The conversion ofHRP, into HRP11 can be 
used to study those regulatory processes which 
control epidermal differentiation. 
E pidermal Superoxide Dismutase (SOD>. KIRK , 
D. WuEPPER, Department of Dermatology. Uni-
versity of Oregon Health Sciences Center . Port-
Ia nd, Oregon. 
Superoxide anion (0~-· ), a highly reactive ener-
gized form of oxygen. is generated by endogenous 
metabolic reactions , {3- or y-radiation, or photody-
namic reactions. This anion . which damages mac-
romolecules and cell membranes, is enzymatically 
converted to 0 2 and H~02 by SOD. 
The epidermis of the skin appeared uniquely 
vulnerable to photogenerated superoxide; t hus. 
evidence for SOD was sought in this tissue. Bovine 
snout epid~rmis was removed with a keratotome 
at 0.2 mm, equilibrated with 8 M urea, and dis-
rupted in a Polytron to r elease extractable pro-
teins. After centrifugation, the supernatant was 
dialyzed against buffered saline, pH 7.5, and a-
fibrous proteins were precipitated. The blue-green 
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colored supernatant contained SOD activity. SOD 
was measured by inhibition of superoxide-me-
diated reduction of ferricytochrome c or by dismu-
tation of superoxide, photogenerated from ribo-
flavin , in the presence of nitroblue tetrazolium. 
Three major species of SOD were identified: the 
manganoenzyme of mitochondria, the cuprozinc 
enzyme present in the cytosol , and a new , low 
molecular weight enzyme (E-SOD), which ap-
peared unique to epidermis. E-SOD was purified 
by chromatography on DEAE BioGel A-50 and 
subjected to preparative PAGE. The enzyme was 
cyanide-sensitive and formed a series of six acidic 
charge isomers. These isomers behaved identically 
in sucrose gradient ultracentrifugation or acryl-
amide gel electrophoresis in SDS. The apparent 
MW of E-SOD was 8,000. Antisera. produced in 
rabbits , distinguished cuprozin c SOD from E-
SOD. 
Several forms of SOD are present in epidermis 
where they play a protective role by detoxifying 
superoxide anions. 
Specific Clonal Priming of Human Lymphocytes 
to Microbial and Chemical Antigens. ALAN M . 
DATTNER AND WrLLIAM R. LEVIS, National Cancer 
Institute, Nation al Institutes Gf health , Bethesda, 
Maryland. 
Human leukocyte cultures stimulated with spe-
cific antigens typically show > 20,000 cpm in sensi-
tive subjects as measured by 3H-TdR incorporation 
after 4 or 5 days in culture . In this study such 
highly responding "primary" leukocyte cuJ tures 
were allowed to cont inue for 2 to 3 weeks at which 
time cells were gently centrifuged and resus-
pended in fresh RPMI 1640 with 20% plasma. Such 
'secondary' cultures typically showed < 500 cpm 
after 48 hr. However , if the origina l a n tigenic 
stimulant was re-added, accelerated responses 
> 20.000 cpm were seen as early as 44 hr in the 
secondary cultures. Lymphocyte clones in these 
secondary cultures primed to dinitrophenylated 
antigens (from subjects sensitized to dinitrochloro-
benzene) responded in an accelerated manner to 
the same dinitrophenylated antigens and showed 
variable accelerated responses to related chemi-
cally modified antigens. However, DNP-activated 
clones in these secondary cultures did not show 
accelerated responses to microbial antigens even 
though the lymphocytes had been h ighly respon-
sive to tetanus toxoid and other microbial antigens 
in primary cultures. The specificity of this clonal 
activation was further demonstrated by illustrat-
ing the reciprocal to be true, viz. , tetanus toxoid 
activated clones responded to tetanus toxoid in an 
accelerated fashion in these secondary cultures 
and not to dinitrophenylated a n tigens. Our data 
illustrate a positive selection mechanism for anti-
gen reactive cells and offer strong supporting evi-
de nce for the clonal selection t heory of immunity. 
This technology offers an approach to under stand-
ing hapten-carrier re lations hips, modification of 
tissue antigens, and identification of cross reactive 
Vol. 68 . No.4 
environmental factors which may play a role of the 
immunopatbogenesis of some inflammatory and 
neoplastic diseases. 
Mononuclear Cell Stimulation of Fibroblast Col-
lagen Synthesis. RICHARD L. SPIELVOGEL, RoBERT 
W. GoLTZ , AND Jo HN H. KERSEY . Departments of 
Dermatology and Laboratory Medicine and Pa-
thology University of Minnesota, Minneapolis, 
Minnesota. 
Accumulating evidence suggests that there may 
be a relationship between inflammatory responses 
and enhanced collagen synthesis in certain skin 
diseases. In our experiments. unstimulated nor-
mal human lymphocytes and phytohernagluttinin 
(HA-17) stimulated lymphocytes were cultured for 
72 hr and then added to normal human foreskin 
fibroblast monolayer cultures. The various groups 
tested included medium and sera alone, m edium 
and lymphocytes± HA-17, a nd HA-17 alone. Five 
to 10 JLCi of f2,3-3H} L-proline were added to each 
monolayer containing 2.5-3.5 x 1 0<~ fibroblasts 
along with cultured lymphocytes, HA-17 a lone , or 
HA-17 cultured lymphocytes. After an incubation 
period (pulse) of 24 hr 3H hydroxyproline was sepa-
rated and assayed using a modification of the 
method of Switzer and Summer. The conversion of 
3H proline to :1H hydroxyproline was used as a 
measure of collagen synthesis. The r esults demon-
strated that the addition of unstimulated cultured 
lymphocytes stimulated fibroblast collagen syn-
thesis. HA-17 alone is also capable of stimu-
lating collagen synthesis in vitro. The great-
est stimulation (counts/min. =1H hydroxyproline) 
was seen when fibroblasts were incubated with 
lymphocytes previously activated by HA-17. These 
results are consistent with th e hypothesis that 
activated mononuclear cells may stimulate colla-
gen synthesis by fibroblasts in vivo in such dis· 
eases as scleroderma and chronic graft versus host 
disease. 
Role of Leukocytes in Ultraviolet Radiation 
(UVR) Induced Inflammation. WM . H. EAGL-
STEIN. MrvoKo SAKAI. AND NosuvuKr MizuNo, 
Dermatology, Nagoya City Medical School, J a pan, 
a nd University of Miami, Miami , Florida. 
Leukocyte participation may account for differ-
ences between UVB- and UVC-induced inflamma-
tion and for the late inflammatory reaction to 
UVB (the early UVB reaction may be mediated by 
histamine and prostaglandins). To test t his, the 
reaction of leukopenic Hartley strain guinea pigs 
to monochromatic 250 (UVC) and 295 nm (UVB) 
UVR was evaluated. Le ukopenia was induced by 
cyclophosphamide (CY) i.p. (300 mg/kg). The re-
sponse to UVB was unchanged until maximal leu-
kopenia was obtained 4 days after CY, WBCs and 
granulocytes 11 and 3% of normal, respectively. At 
that time the response to UVB was not affected for 
the initial 12 hr but was significantly reduced for 
the next 60. CY treatment did not affect the re-
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sponse to UVC. In other experiments the UV en-
ergy needed to produce a + 1 erythema at various 
times after UVR was determined. In animals 
given CY 4 days before UVB, the energy needed 
was not different from that for control animals for 
the first 8 hr but nearly doubled for the next 64. (p 
= 0.001). When UVB was given sooner than 4 days 
after CY treatment. the amount of energy needed 
was unchanged. CY treatment did not affect the 
amount of UVC energy needed. Skin biopsies of 
animals treated 4 days before irradiation were 
taken before and at various times after UVR. The 
number of dermal granulocytes following UVB 
increased nearly 25 x in saline-treated animals 
compared to 5 x in CY-treated animals. CY- and 
saline-treated animals responded identically to 
both i .d. histamine and a PGE. Normal responses 
to these substances and UVC show that CY did not 
nonspecifically block skin inflammation. We con-
clude that CY-sensitive leukocytes are important 
in the late reaction to UVB and not important in 
the reaction to UVC. 
Hepatitis B Surface Antigen and Leukocytoda.>-
ti<: Vasculitis. E. GEORGE THoRNE , R. GowER, H. 
N . CLAMAN , Department of Dermatology and Im-
munology, University of Colorado Medical Center, 
Denver, Colorado. 
During a comprehensive study of 75 patients 
with leukocytoclastic vasculitis (LCV), we found 
four patients with circulating hepatitis B surface 
antigen (HBsAg). Two patients had classical large 
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vessel LCV and two patients had typical small 
vessel LCV. The association between HB,Ag and 
large vessel LCV has been well documented, how-
ever the relationship between HB.Ag and small 
vessel LCV has received little attention . Data 
from one of the patients with smal1 vessel LCV 
strongly implicates a causative role for HB.Ag in 
the pathogenesis of LCV. 
Biopsies of normal appearing skin, spontaneous 
skin lesions, and histamine(0.55 f-tg) injected sites 
from the lower extremities were examined by light 
microscopy, direct immunofluorescence (IF) and 
electronmicroscopy. In addition. biopsies were ob-
tained from a control group of chronic HB.Ag car-
riers without evidence of LCV. Tests for circulat-
ing immune complexes (CIC) included comple-
ment, rheumatoid factor, cryoprotein, Rajii tech-
nique, C,., deviation, and immunoelectronmicros-
copy (lEM). 
The direct IF findings from spontaneous skin 
lesions and histamine-injected sites were similar 
and consisted of lgM, C:io fibrin. and HB5 Ag. Biop-
sies from chronic HBsAg carriers were negative. 
Distinctive electron dense deposits were found in 
all biopsy material from our patient, but not seen 
in any of the control group. The cryoprecipitate 
consisted of HB,Ag, IgM component with anti-
HB,Ag activity and 20 nm tubular particles. Thus, 
a specific immune complex. both circulating and 
frxed in the perivascular space, was found and 
proves a putative role for the HB5Ag in the patho-
genesis of small vessel LCV. 
